We use 6 waves of the Bank of Italy's Survey on household income and wealth (SHIW) to check the evolution of workers' expectations on future pension benefits and retirement age from 2000 to 2012. Based on these two subjective evaluations, we compute a measure of expected pension benefit and compare it with a "true" measure of the same variable that we estimate on the basis of the pension rules in each year of the considered time lapse. By comparing subjective and "true" measures of the variable, we are able to measure the evolution over time of the "expectation error" and its distribution among different economic and demographic subsets of the population. Finally, we estimate a subjective measure of social security wealth and the degree of substitution between this variable and the private net worth of workers' households, in order to quantify the effects of pension reforms approved in the period considered on wealth accumulation.
Introduction
Public pension benefits are currently and will be in the future the major source of income for older people. A good knowledge of rules of the pension system should help individuals to avoid reaching retirement with inadequate resources and/or working longer than previously expected. This kind of information is particularly important in countries like Italy, where reforms in the public pension system have radically changed both the expected level of future pension benefits and the retirement age and where the phasing in of an NDC formula, coupled with the development of private pension schemes based almost completely on DC rules, is moving responsibilities and risks from the Government to workers, a common trend among developed and also developing countries [Sunden 2011 ].
The changing landscape in the Italian pension system means that current Italian workers (and future pensioners) will accrue their pension rights with a much less generous (even if more sustainable and homogenous) rule when compared with that of current pensioners and, at the same time, they will be forced to retire considerably later than current pensioners did [Marano, Mazzaferro and Morciano 2012] . If the first factor should encourage workers to increase now their personal saving in order to face a future reduction in the level of the social security wealth, the second one goes in the opposite direction, since it increases the active lifespan and reduces the length of the retirement period 1 . According to the standard life cycle hypothesis the sign of the net effect is uncertain [Feldstein 1974 ].
In this study we describe how information on the future of the public pension system has evolved among Italian workers, using data from the Survey of Households Income and Wealth (SHIW) from 2000 to 2012.
Since year 2000, respondents of the survey are asked about their expectations on both the future level of the replacement ratio (i.e. the ratio between the first pension benefit and the last wage) and of the retirement age.
These two variables are used here to estimate the expected level of the future public pension benefit for workers in the survey. Subsequently we compute the "pension error" defined as the difference between the expected value and the "statutory" value of the pension benefit, the second variable defined as the pension benefit level computed, at the expected retirement age, on the basis of the pension rule that was in force in the year of the survey. We study the distribution of the pension error among social and demographic categories of the surveys' population and its evolution over time. Using then the expected value of the pension benefit, together with information on lifetime expectation at retirement, we construct a measure of net and gross social security wealth. Finally we study the degree of substitutability of this variable with respect to private wealth.
Data
Since year 2000 individuals participating to the SHIW survey of the Bank of Italy are asked to answer two questions regarding their future pension, namely: i) "at what age do you expect to retire?" ii) "what will be the percentage of your first year pension benefit with respect to earnings gained the year before retirement?".
Using these two pieces of information we implement a procedure first proposed by Jappelli [1995] to compute the expected value of the pension benefit at the age of retirement for those workers in the survey who responded positively both to the first and to the second question.
The sample has a yearly dimension of around 20,000 observations for a total of 143,882 observation over the whole period. Among these observations we first select those who classify themselves as dependent workers or as self-employed (50,699 observations). We then drop all observations that did not respond at both the selected questions about the expected retirement age and replacement ratio (9,020 observations). Some other adjustments were necessary before starting to compute the expected value of future pension benefits. In particular we drop from the sample all individuals that declared they had not previously paid pay-roll taxes to a pension scheme (1,767 observations) and those older than 70 (167 observations). Finally we adjusted the expected retirement age, imposing that it cannot be lower than 57 and greater than 70 (441 changes made).
After all these adjustments we end up with a sample of 31,665 dependent workers and 8,080 self-employed. Table 1 reports the total population of the survey, the number of dependent workers and self-employed and the number of those that are selected for further investigation. Following this procedure we end up with a population that, as reported in table 2, presents an important discontinuity in correspondence to the year 2008. Indeed, starting from this year only individuals who were physically present to the interview are allowed to answer the two questions. This innovation was not neutral on the composition of the selected population, which appears to be older after 2008. The next steps describe the hypotheses used to estimate the expected value of pension benefits. First, we need to impute to each individual of the selected sample a value of his/her labour income gross of the income tax and of the part of the social security contribution that is paid by the worker. The SHIW survey contains only the information on net incomes, i.e. after the payment of the personal income tax, but for the computation of future pensions we need the data on gross incomes. In order to overcome this shortcoming we moved to another survey of the Italian population, namely the SILC survey on households' living conditions, carried out every year by the Italian national statistical institute, that gathers data on both gross and net income. We have therefore performed a regression, on the workers aged between 25 to 65 year in the SILC survey for the year 2012 (containing 2011 incomes) of gross income as a function of net income and a set of personal characteristics (age, gender, dependent or self-employed, education, number of children in the household, geographic area). The following table shows the results of the regression.
We use the coefficients estimated from this regression to impute to each SHIW observation a value for his/her gross income. We also computed on the pseudo panel of the SHIW (2000-2012) different rates of growth of lifetime earnings.
To get these rates of growth, we split the sample of workers in the SHIW survey into six groups, resulting from the interaction between gender and three education levels (less than high school, high school, degree). Then for each group we regress yearly gross income on age and its square, obtaining a life-cycle profile for earnings. For each individual of the sample, this fitted profile passes through the actual earning of the survey, at the corresponding age. Then we obtain the average growth rate of gross earnings for each group, and depending on the age compute the earning of the last year of work.
After all these steps we are able to estimate the expected value of the pension benefit in the first year after retirement for each individual in the sample (P_ex)i as: 
where Yi, t is the estimated gross earning of individual i at time t (the observation's year) mk is the group specific rate of growth of earning, k=1, 2,….,6
reti is the expected age at retirement for individual (i) in the year he/she is observed in the survey agei is the age of individual (i) in the year he/she is observed in the survey
In fact equation (2) projects forward the current value of the (estimated) gross earning for a number of years equal to the difference between the expected age of retirement reported in the survey and the current age of each individual. In doing so we hypothesize that all individuals in the sample will not experience periods of unemployment. We also impose different growth rates of earnings, taking into account both gender and educational level (see above).
In order to compute the error in the pension computation we need to estimate the "statutory" value of the pension benefit for each individual in the sample and then compute the difference between the two levels of benefit. We introduce a number of (necessary) simplifications that allow us to reach our aim. In particular:
i.
The statutory pension benefit is computed at the expected retirement age.
ii. We split our sample into three groups in order to take into account the different phasing in of the NDC system. In particular we distinguish, on the basis of the accrued seniority in 1995, the DB workers (i.e.
those that in 1995 had at least 18 years of seniority at work); the mixed workers (i.e. those that in 1995 had less more than 0 years but less than 18 years of seniority at work) and the NDC workers (i.e.
those that started to work after 1995).
iii. We distinguish three occupational schemes: private dependent workers, public dependent workers and self-employed.
iv. We impose that workers will not experience periods of unemployment.
v. We compute the statutory pension benefit (• • •••• ) according to the rules described in the appendix A.
For each individual in the sample we have then:
How Italian workers estimate their future pension benefits
As a starting point to interpret our results it is useful to describe the evolution of both the expected replacement ratio and of the expected retirement age. Results are presented in us that workers in the sample substantially revised their expectations on the future of the public pension system: the expected replacement ratio decreased by about 10%, while the expected retirement age, during the same period, increased by 3.5 years. So at a first glance it seems that, at least on average, the message that in the future the public pension system will not be as generous as it has been in the past was perceived by
Italian workers who expect both to receive a lower pension benefit and to retire later.
Looking first at the expected replacement ratio it is worth to notice that its reduction is continuous through time.
Starting from 72.5% in 2000 this indicator has reached the average value of 62.3% twelve years later. The reduction is much intense in the initial years of the period and from 2010 to 2012. As for the expected retirement age, differently from the replacement ratio, changes are more concentrated in the second part of the period. In particular from 2010 to 2012 the expected retirement age increases by 1.6 years, nearly half of the total changes. Table 5 and table 6 decompose changes in the expected replacement ratio and in the expected retirement age by different socio-economic subsamples of the population.
Even if the reduction in the ratio between first year pension and last year wage is common to all the socioeconomic characteristics here considered, it is worthwhile noticing that some groups appear to be more affected than others. In particular the reduction is stronger among dependent workers than among selfemployed; among future NDC pensioners than among future DB pensioners, among highly educated individuals than among individuals with first level education. to the period that records the higher increase in the expected retirement age) the statutory replacement ratio grows from 59.4% to 62.7%. The fact that in the last two years the expected replacement ratio decreases from 64.3% to 62.3% seems to suggest that workers, at least on average, did not correctly understand the positive relation between retirement age and replacement ratio.
Moving now to the error between expected and statutory pension, we compute its average absolute value over the whole sample as equal to 5,651 Euro at 2012 prices. The median value equals 3,408 Euro. 63.1% of observations report a positive (or zero) value, while 36.9% estimate a pension benefit which is smaller than the statutory value. Remembering that the average value of the estimated pension benefits equals 22,929 Euro, the average percentage error is equal to 24.6%. Figure 2a and 2b display respectively the time evolution of the average error in the computation of pension benefits and its relation with the expected retirement age. As for the part a) of the figure, it is clear the continuous downward adjustment of workers' expectations. Workers, on average, overestimate their future level of benefits until 2010, but they progressively become less and less confident on the adequacy of their future pension benefits. Interestingly part b) of the figure reports that individuals who expect to retire earlier than 66 have an estimated value of their pension benefit that is higher than the "true" one. On the opposite, as retirement age increases beyond this value the difference between the "true" and the expected value becomes on average negative. Figure 2a and 2b confirm our perception that the positive relation between the replacement ratio and the retirement age are still not completely understood by Italian workers. Table 8 reports the evolution over years of the average error for specific subsamples of the whole population. The downward trend in expectations is common to all subgroups. As for the level of the average error, it is interesting to notice that it is higher for those with a high level of education, those who will compute their pension benefit under the NDC system (i.e., younger workers), women and public dependent workers.
Average values however do not convey a complete picture of the phenomenon. In fact the errors distribution is very dispersed, as the figure 3 shows. In order to better understand the degree of understanding of the future of the pension system in the sample, we introduce three new variables.
The first variable approximates the ability of individuals to correctly predict the future level of their pension benefit. We split the sample into three groups according to the distance between the expected and the statutory pension benefit. The first group is composed of individuals whose pension error is in a bracket of +/-10% with respect to the true value of the pension benefit. The second group is composed of individuals whose pension error ranges from +-10% to +/-50% and finally the third group is composed of individuals whose pension error exceeds +/-50%.
The second variable splits the sample between those who overestimate and those who underestimate their future level of pension benefit with respect to its statutory value . Finally, the third variable splits the sample between those who correctly predict their future retirement age and those who do not. Table 9 displays the evolution of these variables over time. As for the ability to correctly predict the future level of the pension benefit things do not change dramatically: roughly 40% of the sample is in the first group and 60% is in the second. These results appear to be in line with other empirical investigations [Gustman and In order to estimate the social and economic factors that contribute to determine the degree of comprehension of the pension system we run three probit regressions testing the probability of estimating correctly the future level of the pension benefit, the probability of overestimating the future pension benefits and the ability to correctly predict the retirement age. As explanatory variables we consider quintiles of (individual) income, the seniority at work approximated by the number of years an individual has contributed to his/her pension scheme, gender, occupational status (divided in private, public employee and self-employed), geographical area (north, centre, south), educational level (three degrees), a proxy of the pension regime to which each worker belongs (Defined Benfit, Mixed system and Notional Defined Contribution system) and a set of time dummies.
The following table 10 reports results of the estimation in terms of marginal effects. The position in the income distribution has a positive relation with the probability to both rightly estimate the future level of the pension benefit and to the probability of overestimating it. As individuals increase their seniority at work they improve their ability in predicting both the level of the pension benefit and the retirement age. They also reduce their optimism. Men are better than women in predict the level of the pension benefit.
They also tend to underestimate it. As for the occupational status, private dependent workers are better in estimating their future pension, whereas self-employed seem better in predict correctly their retirement age.
Public dependent workers are more optimist about their future level of the pension benefit. As the educational level increases workers tend to overestimate their future pension benefit, to be less able to predict it correctly and to be better in judge their retirement age. Belonging to the NDC scheme (and being therefore younger)
decreases the probability to compute correctly the pension benefit but increases the ability to predict retirement age. Finally, time seems to play an important role. In particular, as time passes individuals become more and more pessimist about the future level of the pension benefit and less and less (in particular after 2010) able to correctly predict their retirement age. The increase in pessimism on future pensions may be due to the presence of the great recession, which could reduce expectations on living standards, and is consistent with the lower ability to predict the retirement age: many seem unaware that they will be obliged to retire later and, just for this fact, with a pension which will be greater than in the case of an earlier retirement.
Private wealth and social security wealth based on expected pension benefits: is there an offsetting effect?
The value of annuities expected from the (public) pension system constitutes a major part of total household wealth in Italy [Mazzaferro and Toso 2009] . Any analysis of the accumulation and distribution of wealth, and of its evolution over time, would therefore be misleading without its inclusion. In this paper we define social security wealth as the discounted sum of all expected future pension benefits. For each employed individual i observed at time t social security wealth is defined as: Table 13 reports the average value of the expected and the statutory social security wealth computed according to equation (4) as well as the net worth from 2000 to 2012. ,458 467,153 259,585 2002 599,376 479,188 259,774 2004 597,662 487,447 291,050 2006 591,787 483,584 317,101 2008 453,016 390,336 299,324 2010 406,610 350,148 312,570 2012 350,717 320,920 287,904 The time evolution of the SSW variable is strongly influenced by the reform process of the last 12 years and The next step is be an estimation of the degree of substitution between social security wealth and net worth during the observed period. Table 14 presents OLS estimation of the relationship between private wealth and SSW for households in the sample. We drop from the sample all households where the head was not able to predict correctly his/her retirement age. The dependent variable is the wealth / income ratio. We estimate the substitutability between the dependent variable and the SSW / income ratio, controlling for age, age squared, gender , employment dummies, pension regime dummies, education and regional dummies and time dummies.
In the total sample the degree of substitutability between private wealth and SSW is estimated at -0.335 with statistical significance at 1%. This result is consistent with findings of Bottazzi et al. [2006] who found a displacing effect of -0.28 in a regression where SHIW data in the period 1989-1991 were compared with data coming from the 2000-2002 SHIW surveys. There is therefore a substitution between these two forms of wealth, but the rate Is significantly lower than 1. Increase in the expected retirement age might be an explanation of this result, since working longer implies, ceteris paribus, a reduction in saving for retirement.
Wealth accumulation is positively related to age. It is also higher for public employees and for the selfemployed, as well as for middle and highly educated individuals. A negative relationship with the dependent variable is displayed for individuals in the mixed and in the NDC system.
We finally split the sample between informed and uninformed, defined respectively as those households where the head has a pension error smaller or higher than | 25% |. As the table shows, the offsetting effect between private wealth and SSW is larger for the informed (-0.392) then for the uninformed (-0.296). This result displays the crucial importance of knowledge in pension policies. Individuals that are informed both on retirement age and on their future pension benefit's level seem more prepared to respond to changes in the future arrangement of the public pension system.
Conclusions
The Italian pension system experienced in the last 20 years a long series of reforms. Most of them were aimed at reducing the generosity of the system and at guaranteeing its internal sustainability, but some actually went in the opposite direction, i.e. reducing the severity of previous reforms for at least part of the population of workers. The frequency and sometimes also the sign of these reforms made the whole process somewhat confusing for many workers, but the general message that was transmitted was one of a reduction in the level of future pension benefits. Workers consequently adapted their expectations, but with delays and in an incomplete and confusing fashion: there has been a shift from a general overestimation of the generosity of the future pension towards a greater tendency to underestimate it, particularly because many do not realize that the retirement age will continuously be posponed with increasing life expectancy. At the end of a turbulent period of reforms, many workers still are not able to correctly predict the level of the pension benefit or their correct retirement age, in particular in the last few years, also due to the effect of the economic crisis. The expected level of social security wealth markedly decreased in the last decade as well, with private wealth still showing a significant degree of substitutability with it.
where DX is a conversion factor that varies with retirement age (x) so as to guarantee a quasi-actuarial equity between the present value of paid contributions and the present value of expected pension benefits 2 . MC is the total of contributions accrued during the whole working life in proportion to gross earnings (33% for employees and 24% for self-employed), capitalized at the rate of growth of nominal GDP. The yearly contribution is computed as a share of the gross wage for employees and gross income for the self-employed. The contribution rate is set at 33% for employees and 24% for self-employed workers. A contributory cap is set at 91,507 Euros (2009 prices). At least five years of contributions are required to claim an old age pension if the corresponding pension installment exceeds the amount of social allowance increased by 20%. The latter condition is not applied for those who will retire after the statutory retirement age. (2003) where w is the maximum life span (set equal to 100 years);
x v t x l l + is the pensioner's probability at age x of being alive at age x + t; i is the annual real discount rate (set equal to 1.5 per cent, assumed to be equal to the long-run annual growth rate of Gross Domestic Product in real terms); • (set equal to 0.54 for a male pensioner and 0.42 for a female one) is the fraction of the pension paid out the surviving spouse (if there is any); v t x q + is the probability of dying between age x + t and age x + t + 1;
is the expected present value of a real annuity of one dollar paid to the surviving spouse (if there is any) after the pensioner's death at age x + t +1.
